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Phosphorous content increased only when phosphorous was added to the nitrogen fertilizer.
There was no change in potassium content with any treatment.
Residual amounts of phosphorous occurred in the soil one year after fertilization. Cattle grazed fertilized strips more heavily than the control plots. Both the percent utilization and pounds of herbage increased with fertilization rate. There was no difference in the amount of residual material left after grazing.
Commercial fertilizers have long been used to improve forage quality and increase yield on cultivated pastures.
In recent years considerable interest has been expressed in the use of fertilizers to increase the production of rangelands. Applications of extremely heavy rates of fertilizer have been used by Dee and Box (1964) , and Lutwick, Smith, and Johnston, (1965) . Lutwick et al. (1965) f ound that at rates up to 800 lb/acre, there was a season-dependent increase in yield and an accompanying change in botanical composition at high rates. There was marked increase in yield over the control in the second year by species not killed the first year.
The present study was designed to evaluate the effects of high rates of nitrogen fertilization on a bunchgrass-annual forb community on the Coastal Prairie of Texas.
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Methods and Procedures
The study area was a portion of Zavala Fine Sandy Loam (Dean et al., 1960; Kovar, 1963) 
Results

Herbage Production
Fertilization with nitrogen and with nitrogen and phosphorous combined increased the total herbage production in all treatments ( Table  1 ). The 900 lb N plus 100 lb P20,/acre plot produced significantly more total herbage than any other treatment in 1965. Significance is P < .05 unless stated otherwise.
The 900 lb N, 100 lb P20C/acre plot produced significantly less forbs and significantly more grass than any other treatment. Those plots receiving 300, 600, and 900 lb N produced significantly less forbs and significantly more grass than plots receiving no fertilizer or 100 lb N. There appeared to be a steady increase in grass production and a decrease in forb production with each added increment of N up to the 600 lb/acre rate. The addition of 100 lb of phosphorous to the nitrogen significantly increased grass yield. In 1966, plots receiving 900 lb N, and 900 lb N and 100 lb P205 produced significantly more total herbage than all other plots. Plots receiving 300 lb N and 600 lb N produced significantly more total herbage than those receiving no fertilizer or 100 lb N/acre.
Plots receiving. 900 lb N with or without Dhos- phorous, produced significantly more forbs in 1966 than any other treatment.
There were no differences in other treatments.
The addition of 100 lb P20B to 900 lb N/acre produced significantly more grass in 1966 than any other plot. Those plots receiving 300, 600, and 900 lb N produced significantly more grass than plots receiving no fertilizer or 100 lb N /acre.
Botanical Composition
Between 1966 and 1967, considerable change in botanical composition had taken place on the fertilizer plots (Table 2 ). There was a steady decrease in the amount of grass produced on plots receiving high amounts of nitrogen fertilizer.
Likewise, the forb production increased as nitrogen fertilization increased.
In 1967, the plot receiving 900 lb N and 100 lb P20,/acre still produced significantly more total herbage than any other plot. There was no difference in the other plots. However, the plot receiving phosphorous in addition to nitrogen produced significantly more forbs than any other plot. The plot receiving 900 lb N alone produced significantly more forbs than each of the other four treatments.
The high level nitrogen plot with additional phosphorous produced significantly less grass than any other treatment.
Plots receiving 600 and 900 lb N produced s_@ificantly less grass than those receiving no fertilizer, 100 or 300 lb/acre. The immediate effect of application of fertilizer in June, 1965, was a herbicidal type burn on broadleafed plants. In those plots receiving 600 or more lb N, there was a noticeable kill of broad-leafed plants from fertilizer burn. Almost all of the forbs were killed in the nlots receiving 900 lb N /acre. In 1966, a year and three months after the fertilization, forb populations on the fertilizer strips seemed about equal. However, on those receiving high levels of fertilization, there was a noticeable increase in both yield and vigor of forbs.
In 1967, much of the grass on plots receiving high levels of fertilization had died and had been replaced by forbs. Plots receiving 900 lb N or 900 lb N and 100 lb P20s/acre showed up as strips of forbs in a grassland community.
There was no significant change in species composition of the flora in the control plots or those treated with 100, or 300 lb N/acre. However, above 600 lb N, there was a significant decrease each year in the percent of grasses in the composition and a significant increase in the percentage of forbs.
For instance, with 600 lb N, the grass content declined from 89% in 1965, to 78yo in 1966, to 55% in 1967. Under 900 lb N the grass composition declined from 940/, in 1965, to 677, in 1966, to 447, in 1967 The decrease in percentage grass declined in climax grasses such as seacoast bluestem as well as in the lower successional species, although the percentage change was not as great.
The percentage of forbs in total production increased in all plots receiving over 600 lb N/acre. Forbs made up about one third the production in the control, 100 lb N, and 300 lb N plots, but accounted for 457, of the production in the 600 lb N plot, 56% in the 900 lb N plot, and 77% in the 900 lb N, 100 PZOB treatment in 1967.
Chemical
Composition of Herbage
Crude protein and nitrogen content of herbage increased with each additional increment of N. Crude protein varied from 100 lb/acre on the control to 574 lb on the plot receiving 900 lb N and 100 lb PaOs/acre (Table 3) .
There was a significant difference in percent nitrogen content of forage on all treatments except the 600 and 900 lb N/ acre rate (Table 4) . There was no difference in phosphorous content of forage from any plot except the one receiving 100 lb P205 in addition to nitrogen. Potassium content of forage varied slightly but there was no significant difference in either potassium or calcium content. Manganese content of forage collected two months following fertilization increased with rate of fertilization.
Rates receiving 900 lb N and 100 lb P20r, contained significantly more manganese than all other treatments.
Plots receiving either 600 or 900 lb N were not different in forage production from each other but produced significantly more than plots receiving 100 or 300 lb N or no fertilizer. Forage samples from plots receiving 100 and 300 lb N were not different from each other, but contained more manganese than samples from the control.
Plants from the control plot contained significantly more iron than those from fertilized plots. Soil was sampled at the end of the first growing season following fertilization, and analyzed for residual fertilizer. There was no difference in residual calcium or potassium in any of the plots (Table  5) . Only the plot receiving the 100 lb P,O,/acre in addition to the nitrogen contained significantly more phosphorous than the other treatments.
Plots receiving 900 lb N contained significantly more residual nitrogen than other plots within the study. Plots receiving 600 lb N and 900 lb N and 100 lb P205 were not different from each other, but contained significantly more residual nitrogen than the control, 100 lb N or 300 lb N plots.
The amount of residual nitrogen followed closely the amount applied with the exception of the 900 lb N and 100 lb PzOr, acre plot. Evidently the increased herbage yield utilized more nitrogen from this plot than the herbage extracted from the 900 lb N plot.
Residual amounts of the four major nutrients in the soil did not explain the change in species composition.
Unfortunately, soils were not analyzed for trace elements.
The content of manganese and iron in the herbage indicated that change in species composition might possibly be related to Control  27a  15a  1720a  290a  1 OON  20a  lla  1653a  280a  300N  26a  lla  1423a  233a  GOON  53b  12a  1677a  243a  9OON  113c  14a  1363a  253a  900N/ 1OOP  53b  20b  1517a  260a 1 Numbers in the same column followed by the same letter are not different from each other (P < .05). (Table 6 ). There was no difference in the amount of nitrogen extracted between the control and 100 lb N plot. However, the amount increased with all other plots.
Only the plot receiving phosphorous in addition to nitrogen extracted significantly more phosphorous from the soil than the other treatments. The plot receiving 900 lb N and 100 lb P20.,/acre also extracted more potassium. However, it was proportionate to the increased yield of herbage. The amount of calcium and iron extracted from the soil decreased with the increase in nitrogen fertilization.
Manganese content of herbage from treated plots increased significantly with the addition of each increment of nitrogen.
Plots receiving 900 lb N and 100 lb P20s/acre extracted almost 16 times as much manganese from the soil as the control.
The change in species composition between 1965 and 1967 appeared to be associated with the trace element content of the soil.
Utilization
In 1966, Hereford steers at the rate of 1 animal unit to each 15 acres, grazed half of the fertilized strips.
There was a significant increase in the amount of grass utilized with each added increment of nitrogen (Table  7) . There was no difference in the amount of grass residue remaining under the various treatments.
Plots receiving 100, 300 and 600 lb N/ acre were utilized significantly heavier than the control.
The plots receiving 900 lb N were utilized heavier than those receiving less fertilizer.
The addition of 100 lb P205, 900 lb N increased forb utilization significantly over all other plots. There was no significant difference in the amount of forb residue remaining. Although the percent utilization and the total amount of herbage utilized increased significantly with each increment of fertilizer, the residue remaining on the ground was the same under all treatments.
Grass utilization generally increased on all species with the amount of fertilizer added. For instance, the heavier rate of fertilization increased
